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The Project for Producing Biomass Energy and 
Material through Revegetation of Alang-alang 
(Imperata cylindrica) Fields 
 
BACKGROUND  
The government of Indonesia has been trying to enhance utilization of 
alternative and renewable energy sources in order to lower the dependence on oil. The 
New Paradigm of National Energy Policy towards Energy Security and Independence, 
Directorate General of Electricity, March 21, 2014, states new and renewable energy 
sources will contribute 23% to Indonesia's energy mix by 2025. 
In RPJMN 2015-2019, it is mentioned that a problem in energy sector in 
Indonesia is the limited primary energy supply in the next five years, so that the 
optimization of existing supply ability is needed, including gas and coal utilization 
optimization, also increasing the contribution of new and renewable energy including 
biofuels.  
On the other hand, as an ultimate process of deforestation, the invasive grassy 
weed: Imperata cylindrica, known as alang-alang, replaced a major part of deforested 
areas in Indonesia. It spreads rapidly with its high genetic plasticity. It can dominantly 
grow even on poor soil, and has resistance to drought and fire.  
The grasslands of alang-alang, extended to about 10 million ha in Indonesia 
(Tjitrosoedirdjo 1993), and are considered by both the government and the local 
authorities as suboptimal land for production and can provide less benefits to the local 
people, to the nation, than its potential.  
The conversion of suboptimal land (alang-alang grasslands) to more productive 
landscape (e.g. farmland, artificial forest, etc.), is in association with the prioritized 
issues to be addressed in Indonesia from the standpoint of agricultural development and 
environmental conservation, as stated in Mid-term Development Plan of Indonesia 
(2015-2019).  
Technology to control I. cylindrica has been developed and used successfully in 
large estates or commercial farms where there is an ample supply of labour, capital and 
herbicides. However adoption levels by small-scale farmers are still low (FAO 2003). 
Accordingly, developing technologies to convert alang-alang grasslands to productive 
lands that can be used at reasonable costs and in an environment-friendly manner 
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through bio-technology is considered beneficial not only for Indonesia but for other 
countries where alang-alang grasslands prevail.  
To address the issue, Indonesian Institute of Sciences (LIPI), and Research 
Institute for Sustainable Humanosphere, Kyoto University, formulated a proposal for a 
collaborative research project on “Producing biomass energy and material through 
revegetation of alang-alang (Imperata cylindrica) fields (hereinafter referred to as The 
Project)” under the framework of SATREPS (Science and Technology Research 
Partnership for Sustainable Development) Program aiming at developing technologies 
to restore alang-alang grasslands to productive lands as well as to produce and utilize 
biomass for renewable energy.  
 
OUTLINE OF THE PROJECT 
Details of the Project are described in the Project Design Matrix (PDM) (Annex 
I) and the tentative Plan of Operation (PO) (Annex II). 
1. Title of the Project 
The Project for Producing Biomass Energy and Material through 
Revegetation of Alang-alang (Imperata cylindrica) Fields. 
2. Overall Goal 
A model of the establishment of sustainable society by innovative bio-energy 
& material technology is developed in Indonesia. 
3. Project Purpose  
Technologies for producing sustainable biomass energy and material utilizing 
alang-alang fields are developed. 
4. Outputs 
a. Methods of fertilizer application for plants producing high-energy biomass are 
established. 
b. Protocols to convert degraded land to revegetated land are established. 
c. Grass biomass plants with higher-heating value are developed by breeding. 
d. Environmentally friendly technologies to produce lignocellulose-based materials 
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5. Activities 
1-1 Develop methods to analyze the vegetative restoration of grasslands via 
molecular biological approach 
1-2 Identify factors limiting crop growth on degraded grasslands 
1-3 Establish plan of fertilizer application in Cibinong test plots 
2-1 Evaluate biodiversity in grasslands before and after fertilizer application 
2-2 Establish feasible models for revegetation of alang-alang grasslands 
3-1 Increase total lignin in rice 
3-2 Increase high-heating-value lignin structures in rice 
3-3 Conduct selective breeding of sorghum with high-heating value 
4-1 Develop particleboard using sorghum bagasse and natural adhesives 
4-2 Develop particleboard using alang-alang and natural adhesives 
4-3 Investigate a commercial particleboard manufacture using wood and grass 
plants 
4-4 Conduct research on effective utilization of small particle residue of 
sorghum bagasse 
4-5 Conduct techno economic analysis and promotion of wood-based materials 
in Indonesia 
4-6 Produce sorghum pellets 
4-7 Produce sorghum biofuels 
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Opportunity and Challenges on Converting Marginal Land for 
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Marginal Land in Indonesia 
According to the National Legeslation (UU No. 41 Year 2009 on Agricultural 
Land Protection for Food Sustainability), Indonesia as an agricultural country, has an 
obligation to secure land for agricultural purposes, provide job, better life with the 
togetherness principles, efficiency, justice, sustainable, good environment within the 
framework of national economic development. Government of Indonesia, according to 
PP No. 12 Year 2012 has to secure the production of sufficient food for the nation. The 
Government of Indonesia provides incentives on agricultural infrastructure initiative, 
research and development on creating better crops variety. In forestry sectors, according 
to PP No. 76 Year 2008, has an obligation to restore, maintain and improve the 
ecological function of forest as life support system through restoration and revegetation 
of degraded forest land.  
Maintaining fertile agricultural land in Indonesia is not an easy task. Due to the 
population growth and need a space for infrastructure, fertile agricultural land declines 
continuosly. Most of land currently available is a marginal land. Marginal land can be 
defined as an unusable land for continuous tillage (Scherr and Hazell, 1994). It has low 
nutrient value and unfavorable conditions for agricultural purposes. Marginal covers 
wide areas of wetland e.g. peat land, acidic sulphate soil, and swamp-tidal soil with the 
total of 24 million ha and dry ecosystem e.g. ultisol and oxisol soil with the total areas 
of 65.5 million ha (Suprapto, 2002). The problem of wet marginal land (peat) among 
others are shallow surface groundwater (<75 cm) and the mineral soils (non peat) 
exposed to overflowing and stagnant water. While in an arid marginal land, e.g. non 
marsh dry land (including land sand, desert, and mined land) has a coarse-textured 
soil/sand and dry land with steep hilly topography (slope >45%). Increasing the 
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productivity of marginal land is challanging and also opportunity to provide solution to 
securing food, feed and energy not only due to the availability of large land area but 
also due to the fact that this marginal land has not yet being developed optimally. 
Limiting factors of marginal land however, need to be overcomed. Introduction of 
external input or application of advance agricultural technology may be required for 
successful development of agricultural agricultural crop, plantation, and forestry in 
particularly for the production of biomass energy and materials. External input and 
funding is required (Yuwono, 2009). 
 
Crop Technology in Dry Soil 
The main obstacle in the management of dryland is the rapid decline in soil 
fertility. In soil forest with the optimum vegetation coverage, nutrient cycle is in closed 
cycle. The nutrient lost due to water percolation into deeper layer is compensated by 
aborption of nutrient by plants, and therefore nutrient can be absorbed again into surface 
soil 2. Mainwhile, the optimum agricultural productivity in dry land is complicated. The 
potential productivity of dry land is limited due to slope, erosion rate, infrastructure 
limitation, market, and socio-economic status of local community. With limited 
resources, arid marginal land degradation continues, and consequently will limits the 
ability of local community to improve its life quality.When severe soil degradion occurs 
in dry land, soil fertility will be very dificult to recover, which finally leads to very low 
productivity. Therefore rapid responses on such condition should be conducted at early 
stage. The best choice is through introducing local crops or plants which have rapid 
growth, and adapt to local conditions. However, intercropping local plants with superior 
crops is not yet popular in Indonesia. Improving soil condition, and enriching 
biodiversity through introducing local plants with superior crops that possess high 
productivity, could be prospective to recover soil fertility as well as productivity, and 
finally encourage local ecomic sustainable development.  
The use of upland rice varieties may be of interest to provide food and biomass. 
Upland rice have been released since the 1960s, including Danau Atas, Danau Tempe, 
and Laut Tawar Varieties, which are optimally cultivated on a red-yellow podzolic soil. 
Upland rice var. Gajah Mungkur and Kalimutu were released in 1994, which can be 
planted in dry soil in Nusa tenggara Timur. Mainwhile, Research Centre for 
Biotechnology of the Indonesian Institute of Science has a wide collection of rice 
phenotiype as result of gen activating and tagging of rice project. A new variety of 
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upland rice have been succesfully created and tested in marginal land in Kalimantan 
with success. Search for cultivar with high productivity and has high energy value is 
mandatory. In regards to the production of energy biomass in marginal land, Sekiya et 
al., (2014) conducted study on marginal non-arable lands for the production of 
cellulosic energy plants in Asia. Based on their finding, a series of field experiments 
have been conducted in Lampung Province and demonstrate that Napier grass can be 
harvested on abandoned lands three times per year with a total biomass yield of 
approximately 50t/ha. It was show that the combination of GIS analysis and local 
information gathering mad it possible to identify sites for cultivation at low cost. 
Gopalakrishnan et al., (2011) could use marginal land in Nebraska for the production of 
second-generation lignocellulosic bioenergy crops such as switchgrass (Panicum 
virgatum L.), miscanthus (Miscanthus giganteus), native prairie grasses, and short-
rotation woody crops, without significant impacts on food or feed production. 
Calculating tradeoff s between the economics of redesigned landscapes and current 
practices at the field scale is the next step for determining functional designs for 
integrating biofuel feedstock production into current land management practices. 
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